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(54) RECORDING MATERIAL AND USING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform high speed print without being affected by the nature 
of ink by containing both of anionic water absorptive polymer particles and cationic water 
absorptive polymer particles in the ink accommodation layer in a recording material having an 
ink absorptive layer laminated on the base material. 

SOLUTION: An ink permeation layer on the base material has functions for guiding ink adhered 
on the surface to the ink absorption of the lower layer through the agency of no absorption and 
fixation. The ink absorption layer contains anionic absorption polymer and a cationic absorption 
polymer together, wherein the ratio between both of them is preferable to be 10/90-90/10, 
more preferably, to be 20/80-80/20. In the case where the ratio of the anionic absorptive 
polymer is small, an ink absorption property, in particular, an alkalic ink absorption property 
having a pigment dispersed therein tends to lower, resulting in the occurrence of running. On 
the contrary, in the case where the ratio of the cationic absorption polymer is small, an ink 
absorption property with acidic ink or anionic dye dissolved tends to lower, resulting in the 
occurrence of running. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to record material with the good recording 
characteristic in ink jet record also in water color ink. Furthermore, it is related with the record material which has the 
versatility in which high-speed printing is possible in details, without being concerned with the property of water color 
ink. 
[0002] 

[Description of the Prior Art] In recent years, hard copy technology progressed quickly with the improvement in the 
engine performance of a computer, and the spread of computers. As a recording method of hard copy, methods, such as 
a sublimating-dye-transfer-recording method, an electrophotography method, and an ink jet method, are learned. The 
printer by the ink jet method is a method which injects an ink drop towards the recording paper-ed at high speed from a 
nozzle. Since it being easy to carry out colorization and a miniaturization and the printing noise are low, it is spreading 
quickly as a terminal of office, a home, a personal computer, etc. in recent years. Furthermore, the application to 
industrial fields, such as a large-sized signboard, from improvement in the print quality for which a film photo is 
pressed, and the ease of enlargement is expected. 

[0003] Printing by the ink jet method acts greatly with the property of not only the engine performance but hard ink, the 
property of record material, and also the affinity of ink and record material. The solvent object (mainly water) for 
distributing or dissolving the record agent and this record agent which form an image as ink used for ink jet record is 
used as an indispensable component, and dissolution or a distributed stabilizing agent of various kinds of dispersants, a 
surfactant, a viscosity controlling agent, a specific resistance regulator, pH regulator, an antifungal agent, and a record 
agent etc. is added if needed. As a record agent, direct dye, reactive dye, acid dye, basic dye, a food color, a disperse 
dye, and various kinds of pigments are used. For the reason, a property changes greatly with classes of an ink 
manufacture maker and ink. 

[0004] As record material used for ink jet record, the record material in which the ink absorbing layer containing an 
inorganic pigment and water soluble resin was formed, the record material in which the ink absorbing layer which 
makes water soluble resin a subject was formed, etc. are proposed. Moreover, various additives for making 
improvement in rate of absorption, a water resisting property, moisture resistance, etc. improve all over an ink absorbing 
layer are proposed. Furthermore, the record material used by the back print which made the ink absorbing layer two- 
layer structure, and made the ink grant side and the appreciation side reverse is proposed. The record material used by 
this back print has the feature which uniform gloss is acquired from an appreciation side being a base material side, and 
is visible to high definition. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned record material, while being unable to 
respond to high-speed printing-ization in recent years, good printing is made only to specific ink. The ink which this 
uses is because a property changes with each makers. In order to raise the rate of absorption of ink, it is necessary to 
make an ink absorbing layer add the polymer which has polar groups, such as a cation or an anion. However, it is 
quickly unabsorbable to the ink in which it can respond only to specific ink, especially pH differs by giving these 
ionicity. It is originated in order to solve the above trouble, and this invention aims at offer of the record material in 
which high-speed printing is possible, without being influenced by the property of ink. 
[0006] 

[Means for Solving the Problem] The above-mentioned object can be attained in record material which carried out the 
laminating of an ink absorption layer and the ink passage layer on a base material by making both an anionic water 
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absorption polymer particle and a cation nature water absorption polymer particle contain in an ink absorption layer. 
[0007] This invention is explained below at details. In this invention, it is not limited especially if a thing used as a base 
material is translucency, and what stuck cloth, a plastics film, glass, and two or more kinds of things of such arbitration 
is mentioned. Also in this, a plastics film is more desirable than smoothness, and polyester film with thermal resistance 
is still more desirable. 

[0008] In this invention, record material is obtained by preparing an ink absorption layer and an ink passage layer on 
such a base material. An ink absorption layer is a layer which owns a function which absorbs a color in ink, moisture, 
etc. quickly and is established after ink given to an ink passage layer front face passes through the inside of an ink 
passage layer. An ink passage layer is a layer which owns a function to lead ink given to a front face to a lower layer ink 
absorption layer, without being absorbed and established. It is necessary to make anionic water absorption polymer and 
cation nature water absorption polymer contain as [ both ] an ink absorption layer. Although not limited especially as a 
method of making it both contain, after carrying out spreading desiccation of one absorptivity polymer **** coat liquid, 
a method of carrying out spreading desiccation of the coat liquid containing another absorptivity polymer, a way make 
both water absorption polymer exist in coat liquid, and it carries out spreading desiccation in the state of an emulsion, 
etc. are mentioned. Although what has about 50 to 1000 times [ of a self- weight ] absorptivity can use it suitably as 
water absorption polymer, a thing of a property which exists as a particle all over an ink absorbing layer is desirable. It 
becomes easy to attain the object of this invention by existing as a particle, without each polar group influencing. 
Although there is especially no definition as a path of a particle, 50micro or less is desirable. Furthermore, lOmicro or 
less is desirable preferably. When particle size is large, a big projection is formed on the surface of an ink absorbing 
layer, and texture worsens. 

[0009] Although there is especially no definition as the manufacture method of absorptivity polymer, the following is 
mentioned as an example. During organic distribution containing a hydrophobic surfactant, the emulsion polymerization 
of the aqueous solution containing a water-soluble vinyl monomer and a cross-linking monomer is carried out, it carries 
out a polymerization using a radical polymerization initiator etc., and a water-in-oil type (W/O mold) emulsion of 
absorptivity polymer can be manufactured. After carrying out the desiccation solidification of this emulsion and 
separating water absorption polymer, coat liquid which forms an ink absorbing layer may be mixed, but since in the case 
of W/O emulsion gelation is not generated even if it mixes anionic and cation nature, it is desirable to use for coat liquid 
which forms an ink absorbing layer with an emulsion. 

[0010] In the case of cation nature water absorption polymer, as a water-soluble vinyl monomer, dialkylamino alkyl 
(meta) acrylamides, such as a neutralization salt of dialkylamino alkyl (meta) acrylate, such as for example, 
dimethylaminoethyl (meta) acrylate and diethylaminoethyl (meta) acrylate, or the 4th class ghost, dimethyl 
aminomethyl (meta) acrylamide, and dimethylaminopropyl (meta) acrylamide, etc. are mentioned. In the case of anionic 
water absorption polymer, an acrylic acid (meta), 2-acrylamido-2-methyl propane sulfonic acid, a vinyl sulfonic acid, a 
styrene sulfonic acid, an itaconic acid, a maleic acid, boletic acid, an aryl sulfonic acid, etc. are mentioned. As a cross- 
linking monomer, a vinyl aldehyde compound, methylacrylamide glycolate methyl ether, etc., such as vinyl methylol 
compounds, such as divinyl compounds, such as N and N'-methylenebis (meta) acrylamide, a divinylbenzene, and 
acrylic-acid (meta) vinyl, and methylol (meta) acrylamide, and an acrolein, are mentioned just possible [ a water-soluble 
vinyl monomer and copolymerization ]. 

[001 1] As these absorptivity polymer, it is AKOJIERU at anionic. - By A (product made from Mitsui SAITEKKU, 
Inc.), and cation nature, AKOJIERU C (product made from Mitsui SAITEKKU, Inc.) is marketed. As a ratio of anionic 
water absorption polymer and cation nature water absorption polymer, 10 / 90 - 90/10 are desirable at a weight ratio, 
and 20 / 80 - 80/20 are more desirable. When a ratio of anionic absorptivity polymer is small, the absorptivity of 
alkaline ink, especially alkaline ink which distributed a pigment falls, and a blot occurs. Conversely, when a ratio of 
cation nature water absorption polymer is small, the absorptivity of ink in which acid ink or an acid anionic color was 
dissolved falls, and a blot occurs. It is desirable to mix various kinds of resin in an ink absorption layer for improvement 
in surface reinforcement. As a method of mixing, there is the overcoat method which applies water absorption polymer 
on a coat film made into a subject, or a method of making mix with water absorption polymer and carrying out 
spreading desiccation in a phase of coat liquid. It is the method of little latter as a manufacture line. 
[0012] As resin to mix, although various kinds of things can be used, specifically, compounds, such as polyester system 
resin, polyurethane resin, polyester polyurethane resin, acrylic resin, melamine tree species, polyvinyl alcohol system 
resin, a polyvinyl pyrrolidone, and methyl cellulose, those mixing, etc. are applicable. Preferably, acrylic resin which is 
resin of nonaqueous solubility which can improve the water resisting property of an ink absorbing layer is mentioned. 
As a ratio of resin mixed with water absorption polymer, 99 / 1 - 25/75 are desirable at a weight ratio. It is 95 / 5 - 40/60 
more preferably. If too few, an effect of improvement in film on the strength will not show up. Moreover, porous 
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structure cannot be formed when many [ too ]. By making it porous structure, even if it records using pigment ink which 
distributed a pigment, a pigment can advance to the interior of an ink absorption layer, and coloring concentration can 
be improved. 

[0013] In this invention, porous structure is the stone wall structure mainly constituted from a particle and a binder, and 
is the structure where existed many cavities in the interior and a cavity is connected even with the interior from a front 
face. 

[0014] An anionic water absorption polymer particle is polymer which has an anionic radical in a child in this invention, 
and they are things although it exists in the state of a particle at a room temperature. A cation nature water absorption 
polymer particle is polymer which has a radical of cation nature in a molecule in this invention, and they are things 
although it exists in the state of a particle at a room temperature. You may add to a degree which does not spoil ink 
absorptance and other physical properties for various kinds of additives in an ink absorption layer. For example, 
fluorescent dye, a plasticizer, an ultraviolet ray absorbent, an inorganic pigment, an organic pigment, a surfactant, cation 
nature polymer, etc. are mentioned. 

[0015] Although especially a method of preparing an ink absorption layer is not the object limited, methods usually 
used, such as a gravure coat method, a kiss coat method, a DIP method, a spray coat method, a curtain coat method, an 
air knife coat method, a blade coat method, a reverse roll coat method, and a bar coat method, are applicable, although 
especially the amount of coats is not limited - 1 g/m2 from — 50 g/m2 it is - things are desirable. 
[0016] Record material of this invention needs to prepare an ink passage layer in an ink absorption layer. An ink 
passage layer is made to mainly constitute from a particle and a binder, and it is desirable that it is porosity. Although 
particles, such as a silica, a kaolinite, talc, a calcium carbonate, a zeolite, an alumina, a barium sulfate, carbon black, a 
zinc oxide, titanium oxide, organic white pigments, a benzoguanamine particle, bridge formation polystyrene, a bridge 
formation acrylic particle, and an aluminum hydroxide, etc. are mentioned as a particle, an organic particle which does 
not adsorb moisture is desirable. As for a binder which combines the above-mentioned particle, it is desirable in water 
that it is poorly soluble resin. For example, polyester system resin, Pori acrylic resin, polyurethane system resin, 
melamine system resin, water-repellent acrylic resin with which various copolymers mention and **** cannot adsorb 
moisture easily, and an acrylic styrene copolymer are desirable. As for a ratio of a particle and a binder, it is desirable 
that it is between 2 / 1 - 20/1 . Furthermore, it is 3 / 1 - 1 5/1 preferably. It buries and is hard coming to carry out ink 
passage of the crevice between grain children with little particle weight. Moreover, if reverse has too much particle 
weight, reinforcement of a layer will fall. 

[0017] It is desirable to add a surfactant in an ink passage layer in this invention. Although a surfactant has effects, such 
as leveling when forming an ink passage layer, and defoaming, it can attain the object by making it an addition which is 
not considered by anticipated use by this invention. Although ink which adhered to an ink passage layer with the object 
passes an ink passage layer and reaches an ink absorption layer, a surfactant melts into ink in the process, and surface 
tension declines. Improvement in the ink passage effect, reduction of coating weight of ink to an ink passage layer, blot 
reduction of ink, etc. can be aimed at according to this effect, and an image with it is obtained. [ high and coloring 
concentration and ] [ clear ] Moreover, in order for the surface tension lowering effect of a surfactant to stop in a certain 
amount of amount, without being proportional to the amount of dissolution, even if the physical properties of ink differ, 
ink becomes the same physical properties during passage. It becomes the record medium of versatility that what is 
necessary is just the record medium aligned with ink to which it becomes unnecessary to have designed a record 
medium and surface tension fell with a surfactant so that it might match with the liquid nature of ink according to this 
effect. 

[001 8] Although it will not limit especially if it has the surface tension lowering effect as a surfactant, a silicon system 
surfactant and a fluorochemical surfactant are desirable. As a silicon system surfactant, dimethyl silicon, an amino 
silane, an acrylic silane, A vinylbenzyl silane, a vinyl BENJISHIRU amino silane, a glycide silane, A mercapto silane, 
dimethylsilane, poly dimethylsiloxane, a poly alkoxy siloxane, A hydrogen denaturation siloxane, a vinyl denaturation 
siloxane, a BITOROKISHI denaturation siloxane, An amino denaturation siloxane, a carboxyl denaturation siloxane, a 
halogenation denaturation siloxane, An epoxy denaturation siloxane, a meta-chestnut ROKISHI denaturation siloxane, a 
mercapto denaturation siloxane, a fluorine denaturation siloxane, an alkyl group denaturation siloxane, a phenyl 
denaturation siloxane, an alkylene oxide denaturation siloxane, etc. are mentioned. As a fluorochemical surfactant, 
ethylene tetrafluoride, perfluoroalkyl ammonium salt, A perfluoroalkyl sulfonic-acid amide, perfluoroalkyl sulfonic-acid 
sodium, Perfluoroalkyl potassium salt, perfluoroalkyl carboxylate, A perfluoroalkyl sulfonate, a perfluoroalkyl ethylene 
oxide addition product, A perfluoroalkyl trimethylammonium salt, a perfluoroalkyl aminosulfonic acid salt, 
Perfluoroalkyl phosphoric ester, a perfluoroalkyl alkyl compound, a perfluoroalkyl alkyl betaine, a perfluoroalkyl 
halogenide, etc. are mentioned. Although a content changes with classes of surfactant, it is desirable to contain 1 or 
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more % of the weight [ 20 or less ] to solid content of an ink passage layer. The effect does not show up that it is 1 % or 
less. There is a problem to which reinforcement of an ink passage layer falls in 20% or more of case. 
[0019] Although especially a method of preparing an ink passage layer is not the object limited, methods usually used, 
such as a gravure coat method, a kiss coat method, a DIP method, a spray coat method, a curtain coat method, an air 
knife coat method, a blade coat method, a reverse roll coat method, and a bar coat method, are applicable. Although 
there is especially no amount of coats what is limited, when a record medium is stuck on a wall etc., it is desirable to 
give concealment nature whose pattern of a wall is a visible degree, and it is desirable that it is 60% or less in light 
transmission. In order to attain this light transmission, the amount of coats is after desiccation, and they are 5 g/m2. It is 
desirable that it is above, if there are too many amounts of coats, since [ conversely, ] a passage process of ink will 
become long too much and will become poor coloring -- the amount of coats — after desiccation — it is ~ 20 g/m2 it is - 
things are desirable. Various kinds of processings may be performed to a reverse side of an ink absorption layer. For 
example, antistatic treatment, adhesion processing, a concealment nature grant layer, an ultraviolet absorption layer, a 
rebound ace court, etc. are mentioned. Ink used to record material of this invention can be used if it is drainage system 
ink which uses water as a principal component. Dissolution or a distributed stabilizing agent of various kinds of 
dispersants, a surfactant, a viscosity controlling agent, a specific resistance regulator, pH regulator, an antifungal agent, 
and a record agent etc. may be added if needed that what is necessary is just a solvent object (a principal component is 
water) for distributing or dissolving a record agent and this record agent which form an image. As a record agent, direct 
dye, reactive dye, acid dye, basic dye, a food color, a disperse dye, and various kinds of pigments can be used. 
Moreover, as pH of ink, by record material of this invention, it can respond in the large range and pH=3-12 can be 
absorbed satisfactory. Record material obtained in this way turned into record material in which high-speed printing is 
possible, without being influenced by property of ink. 

[0020] An example next an example of this invention, and an example of a comparison are shown. First, a 
measurement / assessment method used for this invention is shown below. 

1) Use NovaJetPRO made from (a) enCAD printed using six kinds of printers (ink) of the printing method following, 
and pure ink (206864GO, 206863GO, 206862GO, 206861GO), and print in injection rate 7500Hz, four pass, and both 
directions. 

(b) Use NovaJetPRO made from enCAD, and pure ink (205140GA, 205141GA, 205142GA, 205143GA), and print in 
injection rate 7500Hz, four pass, and both directions. 

(c) Use Hewlett Packard HP-750C and pure ink (5 1645 A, 51644C, 51644M, 51644Y), and print by coat paper and fast 
mode. 

(d) made in Roland valve flow coefficient-70 and pure pigment ink (PG-BK, PG-YE, PG-CY, PG-MG) -- using it 
BIFINE mode — printing. 

(e) Use Epson PM-700C and pure ink (MIJC7, PMIC1C), and print in a gloss film and super fine mode. 

(f) the MUTOH INDUSTRIES, Ltd. make - RJ-1300 and pure ink (RJW-IN-BK, RJW-IN-MA, RJW-IN-YE, RJW-IN- 
CY) using it — both directions and the amount of ink — common ~ printing. 

[0021] 2) An image of a photograph tone of image quality some kinds was recorded by six kinds of above-mentioned 
methods, and a three-stage of 0**x estimated quality of a record image by viewing. 

O : medium of image **:0 and x of a photograph tone which there is no blot etc., and is not if details are not expressed 
by the clear image x:blot which is expressed to details and was similar to a clear film photo but it is clear [0022] An ink 
absorption layer and an ink passage layer were formed by following method on example 1 polyester film (the Toyobo 
Co., Ltd. make A4100, lOOmicro), and record material was obtained. 

Coat liquid of a presentation of the ink absorption layer following was applied with a bar coat, it dried for 3 minutes at 
160 degrees C, and record material was obtained, coverage - after desiccation » it is - 15 g/m2 it was . 
Anionic water absorption polymer 40 % of the weight (AKOJIERU made from Mitsui SAITEKKU, Inc. - A, 40% of 
solid content concentration) 

Cation nature water absorption polymer 40 % of the weight (AKOJIERU-C made from Mitsui SAITEKKU, Inc., 40% 
of solid content concentration) 

Acrylic resin 20 % of the weight (AKURIDIKKU A- 1300 made from DIC, 60% of solid content concentration) 
[0023] Coat liquid of the ink passage layer following was applied with a bar coat, it dried for 2 minutes at 120 degrees 
C, and record material was obtained, coverage ~ after desiccation - it is - 9 g/m2 it was . 
Water 57 % of the weight Particle (EPO star MS by NIPPON SHOKUBAI Co., Ltd.) 30 % of the weight Resin 
(BONKOTO VOmade from DIC- 8, 40% of solid content concentration) 10 % of the weight Surfactant (Dow Corning 
Payne Tad 57) 3 % of the weight [0024] Record material was obtained like an example 1 except having used coat liquid 
which is a mixing ratio given [ an example 2 and 3 ink absorption layer ] in a table 1 . 
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Record material was obtained like an example 1 except having used coat liquid which is a mixing ratio given [ the 
example 1 of a comparison, and 2 ink absorption layer ] in a table 1 . 

[0025] Since cation nature water absorption polymer and anionic water absorption polymer were included, both the 
explanation examples 1-3 of an example have recorded good image quality by all printers. This invention of the 
examples 1 and 2 of a comparison was out of range, and since they were cation nature polymer and anionic polymer 
independent, they have recorded good image quality by no printers. 
[0026] 

[Effect of the Invention] This invention offers the record material in which high-speed printing is possible, without 
being influenced by the property of ink. 



[0027] 
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[Translation done.] 
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